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[M«] mmm 

W*r»#©*Bn 

[VMS] hxiK? hHB*#, BOIia*©*^ h 

tSfl (Replication Fork Blocking;RFB) If 1 £ fctt 2 |g« 

©#&. 

[»#«5] «»*.©*? hXtfy MH«#, rmmmmtSB (DNA Repli 
cation terminus;Ter) fr&J&S, w i i2i£©;fr^„ 
2 5ifett2 6flB*©T$ yaS5*!Ifc-£trSifi*t. * £fcmS6@©*-f S 7 5 

St#3E 1 IB«©#&, 

Ht#B7 3 IE?U##2 5*fctt2 6ffi«UD7^ ^SHSMKS^T l*b 

o&jg? * - ? ©*§??$: taw-r s?gtt tr^-t sset. 

[11*91 9 J »^«8|e«©DN At* h U>2?x> hWTI'A-f^ 
Udf-f XU 3^o*»7*-i'©Jtff«:IB*^-fi?gtt«:*"r*fieftS:3- F"f 

SDNA. 

0] ge#l##2 7£fc«:2 8fg«©DNA£* MJ>J?x> N 
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gSjgfcn- KtSDNA. 

[SMI 1] IM8~1 O©V%-r*i^l^(Cf2^0DDNAS:^<^^- 

v x m e> *i « * * * - . 

[IM13] ^*3te^-lciE»UTK*-rsfi«^, ft*itte^<D_LSfs 

o 

W~t&ffl$i (Replication Fork Brocking;RFB) j&^fcSx ff#9l 1 2*feiil 

3 siffl^^ae^iiiM^? # -. 

[ff#3U 6] ffiglx.©*-; h*3j<V HK«#. DNAtt«jR*£tt (DNA Rep 
lication terminus;Ter) ft #9( 1 2 flB4fi<Z>4t&3t£rtF'*tHB;g # 

o 

[•#9(1 8] W&VLl 2~1 7<^1T*lfrCS^<D***-*yjBli*l 

[ff#3U 9] «#«1 8fa«®^9t«sik#$:Mv>«:^3tfi( : ?-«:it«IS 

[ff#*2 0] ff#« 1 8 3B*<Z)?&£ME8ttt&Hvtfe, *tefeit£^lcn- 

[«W©»*a5«iS3 

[0 0 0 1 ] 
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CM**. 

[00 02] 

nmmmzi3Vz>mB3-mm(om%.£vx, c-myc. N-myc&^^>a^©)i 

SKii5B{C#-5Jt*B [Nature, 299, 61, (1982); Cell, 35, 359 (1983); Nature, 
305 , 245, (1983)] ^ V\L $UMWM5tMM (dihydrofolate reductase; dh 

fr) »g^O« mmr-rutfX'&Z* b b l/*-fe-h (Methotrexate; MTX) # 

&l : T*<Dmm&fc&3¥-&.<»^to&Xtfft i 3n~Z^Z> [Cold Spring Harbor S 

ymp. Quant., Bol. XLII, 649 (1978)] . 
[00 0 3] 

mismmms. c as w s m^m^m tvx-mmizm^^tir^^ m-dhi r^ 

ttU ±^©3itl&rav>>fc : fe<DT-&.g>„ b*»U MTX-dhfr^li, ite^Ai|iffll&£ 
[0 0 0 4] 

m&ft±T*Wi »J £ LUI^ Pilots'), JS*T tc^fffi * © ttfflSfttf Jlffi 3 tit 
V**. i/a^i?3 ^Ax-^T^A 0 >^^^rRNA«e^-^^yjgL#iltS:SI5^e9iC 

ffl3*lTI^5 [Proc. Natl. Acad. Sci. USA, 60, 509 (1968); Chromosoma , 93 
, 337 (1986)] . ftfc. *#3lJl,<D9P<D8L1BMmK:33VT. rRNAJtte 
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^f>\ M®&450^¥-fribl500felzMln?&Z.£tf%i<b>tlT^2> [Science, 16 
0 , 272 (1986)] . —UVV ©7^f 

fcT — IOa3COSS5§^ePiT'it*n-tSri:=bBffi^tlTV>^ [Gene Amplifica 
tion, Cold Spring Harbor Laboratory Press (1982)] „ Z(D£51Z, 

[0 0 0 5] 

^MttJ^tlTV^S [DNA Replication in Eukaryotic Cells, Cold Spring Harbo 
r Laboratory Press (1996)] „ $.t=.3k&1k±V3&& : f'<Dl%ffitf i *&lZ.fj1iit>tl 

[0 0 0 6] 

81® ( Saccharomyces cerevisiae ) Jc£v*T, rRNAiSfe^-ii, ^12#f6-fe#_h 
Kl«&1503i;-©#>-5 5 AflD»y3ELy«HtT#fi-r6. [Proc. Natl. Acad. Sci 
. USA, 76, 410 (1979)] „ — -3<Z>MkU h ti, ES 1 ic^-T J: -5 IC, 35S 
^5S<D-0©rRNAae^"i:. — OO^ME^*"*— ii— ' |R« (NTS1, NTS2) ^S>^ 
S= 35S rRNAite^-CD^liRNA/KU^^-^'I CioT, £ &5S0>rRNAJt£tf- 
©«9tt, RNA^U^^-ifllUCfcoT. -t*l-€*lW«WKHT*>*l«. ^SSM*& 

S: # if tf*^ tiffin (autonomously replicating sequence; ARS) &NTS2lC# 
ttfS [Nucl. Acids Res., 12 , 2955 (1988); Mol. Cell. Biol., 8, 4927 (19 
88)]. rWIAJte-fOiWyigba.r.y h ©Bglll^^ 5ftft£(-?-<Z>ffi!attffi& 

tP&tt, HOTlt:^Jfe$^lT^^S [Cell, 39 , 377 (1984)) . 
[0 0 0 7] 

HOTltCli, 35S rRNAO^lC^ll^^T'feS— O©^, NTSlrtGDzn 
>A>-9--S:-^t?E-elementi:l^titl-5>^^c [C 11, 39, 663 (1984); Mol. Cell 

4 ffiSE#¥ 11-3079358 
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. Biol., 13, 1283 (1993)] £NTS2cf©35S rRNAJte-?- tf> 3E 6 fc-^tf I-el 
ement tmin^m^, [Cell, 48, 1071 (1987)] ^*fttfi»J, tfeRWJ 

T&-5;i£:#^££*lTV^ [Genetics, 141, 845 (1995)] . 
[0 0 0 8] 

— 5&I«**6»je«- (HlTI**©ARS*»6£#W»C3ifJ-t*1B§!7*-^) Ifiiht- 

•5^*^:7*- (replication fork blocking; RFB)^^*^*^* [Mol. 
Gen. Genet., 233, 355 (1992); Cell, 71, 267, (1992)] . RFBgP&ti, &J100 
»aS©WJM9HJ8I*»&«:»J, NTSlif©E-ele«enti:fi«:*««tC#<£-tS [Mol. 
Cell. Biol., 8, 4927 (1988); Cell, 55, 637 (1988); Mol. Gen. Genet., 233 
, 355 (1992); Cell, 71, 267 (1992)] „ Z.<DZ.£.frb, SI! 7 # - ? |S# £ HO 

* u - - > y s *u rfbsp& \z as » z> mm y * - 9 pa«tsfe t hoti tc & 
» * i&mmm* ommmmz. mm ft teai $ -e & ?gtt# ra b# ic^?g l & f om-4#c # 

[0 0 0 9] 

fobl-4*fcfl!V^ ^tie.tt«^bT^-5M^©?Sffift^^ffl^l?^Sa^ 
£ l,TF0Blit£^#J&#$*lfc o 
FOBlitfi^li, *4^MK#at5fiJlJS^Z 5fB*©5 6 675;tS^ 

4>K, ^^E*T-©i:Zl5F0Blae^-i:^BIltt©feSileTOBmStvTV^^V^ [ 
Genes to Cells, 1, 465 (1996)] „ 

[0 0 10] 

# u ^a»€^ ftSc^^o*ie»c#3 tr-»««f * - £ # «rtBfc«iii*.»e 
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[0 0 11] 

3. — y HOlgyigL^ig&iloTV^ (Annu. Rev. Biochem., 49, 727 (1980) 

, Nuc. Acids Res., 22, 5038 (1994), EMBO J., 7, 303 (1988), Mol. Cell. B 
iol., 13, 6600 (1993), J. Biol. Chen., 271, 2608 (1996), Chromosoma, 1 

04, 511 (1996), DNA replication in Eukaryotic cell, Cold Spring Harbor L 
aboratory Press (1996), J. Bacteriol., 177, 783 (1995)] „ 

[0 0 12] 

lot, rKNA3fte?-©lfiglCtt, rRNA3te-?©ntr-«S:«!llp-t6— 
[0 0 13] 

fr-frib&il^TLhtlT^&^M?*- PWW (replication fork blocking; # 
[0014] 

«:±ffiDNAttx.C!)*-y h*sK«/ MC*B Life. rRNASf^- IC V % T , Mit£ 
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^OftHttifcjMRKfcffiJtS^SiStt (H0T1) (CtiRNA3KU^5- 
[0 0 15] 

SIC, ^StCfc^T, F0Bl3t^<D^JMC<kU, RFB»ffiKLfeWSli»7*- 
[0 0 16] 

RNAjK'J *9—Vl0^mXSmHt l/Ttt, RNAjKU £I©2*BK:*£V* 

V7=L—V r^T&£A135£=I- K UT V\^RPA135ite^-S:^^U^N0Y408-la^ 
[Proc. Natl. Acad. Sci. USA, 88 , 3962 (1991), ; MAT a , ade2-l u 

ra3-l his3-ll tr P 2-3,112 canl-100 rpal35::LEU2 pNOY102] SrJgV^fc. 
[0 0 17] 

w<Kmummizftir2 > m$-mmtLxr.mmoM08m cmoi. ceii. Bioi., n 

, 754 (1991), Proc. Natl. Acad. Sci. USA, 88, 3962 (1991), Mfc^M ; MT 
a/MAT a ade2-l/ade2-l ura3-l/ura3-l his3-ll/his3-ll trpl-l/trpl-1 leu2-3 
,112/leu2-3,112 canl-100/canl-100 rpal35: :LEU2/RPA135 pNOY102] , 
N0Y408-lb|fc [Proc. Natl. Acad. Sci. USA, 88, 3962 (1991), 3t£^-§3 ; MATa 

ade2-l ura3-l his3-ll tr P 2-3,112 canl-100 pNOY102] fcjg^fc. 

[0 0 18] 

RNA>jf y *9--£lifc*0EroBl»e^©*flUE»Bci: bTtt, fuM<3DNOY408-la 
^©FOBiae-?- 6 MM b fclfcT? 3d -5 NOY408-laf 5: ffi Vn fe„ 

, IMf^n? h& [J. Mol. Biol., 98 , 503 (1975)] , $&-&#>PCR& [Proc. 
Natl. Acad. Sci. USA, 87, 2725 (1990)] JflK ifcf*-jfe*bfc„ 
[0 0 19] 

3 tf-»#lT?*S (*HHJI3t«-?-) fCoV^T, _tfB£|Wf 
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ofeo JSC J»-&»PC8K:«fc yjE*&nfcr-»«:lltffibfc. 

RNA/K U * 9 - i? I » «fc OT0Bl^e^-©^a^T- terRNASW© 3 tf -j&tfRNAtf 
U*5--fe~I©^#fc<fc U fc3 fefCj^-TS, RNA^D^5--fe*IJ3J:tJfF0Bliie 
^-CD^a^-eiirRNAae^-Ontf-lKWA/KU * ^ ©>#©3£fWft& 
3&35ii£»T? < RNA# U :* 5 — £1 fcFOBUtfir?- £ lC3&*g 

[0 0 2 0] 

bp*.. «t© (i) ~ (20) cHrrs. 

[0 0 2 1] 

(2) ***^cai*^TK«-r*tfc«#, ^*3te^©±»i3j:rx/*fc 

f*Ttt©&tt'?%«, JhSS (1) IH«©:&fe, 

(3) *EjM.©tt9 bxatfy hMtf, HOTlffl*©*? MH«T»S 

, ±m ( i ) fB«©#&. 

[0 0 2 2] 

(4) «»*.©** hx-xv vmmtfMmyx-t&mnzmmtzM® (r 

eplication Fork Blocking;RFB) fr^&S. _h|B (1) (2) fE^<Z>;fr& 

o 

(5) iBiM.©*9 hxtfy hWHIfi. trnVOmtSB (DNA Replication ter 
minus;Ter) JtgB (1) fB«©*SS„ 

[0 0 2 3] 

(6) mm7*-9<Dmff*m.w-t&m&t:m-t&st.a9ttmm*&2 s*£ 
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(1) fB«<Z>#&o 
[0 0 2 4] 

(7) IE#I## 2 5*fctt2 6K*to7S / »K*Jfca5V*T l*L<tt»M© 

- * © it fi 1 a m « t- ma & m -r & m a *t . 

[0 0 2 5] 

»£>fcy, 3^^tl[ii73r-^©3tffS:ia«F-i-**SttS:5&t-saajRtt. Molecu 
lar Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Lab 
oratory Press (1989) (J(MT, =El/*a5- #n- — >y 3£2 JK ^Ugl") , Cu 
rrent Protocols in Molecular Biology, Supplement 1~38, John Wiley & Son 
s (1987-1997) (J£*T, jjlsyh ?Uh^)l' >f > ^^27 /W^Di/'-i: 
B§f ) > Nucleic Acids Research, 10, 6487 (1982), Proc. Natl. Acad. Sci. 
USA, 79, 6409(1982), Gene, 34, 315 (1985), Nucleic Acids Research, 13, 4 
431 (1985), Proc. Natl. Acad. Sci. USA, 82, 488 (1985), Proc. Natl. Aca 
d. Sci. USA, 81,5662 (1984), Science, 224, 1431 (1984), PCT W085/00817( 
1985) , Nature, 316, 601 (1985)*K:flB«©:frttK:fl!DTlB§W"S;i 

So 

[0 0 2 6] 

(8) JtIB (7) iB«©Mfi«£3- KfSDNA, 

(9) _hK (8) K«©DN AfcX hU>^3i> hft*#TT?A-f ^"U f-fX 
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[0 0 2 7] 

(1 0) E#|##2 7££«2 8fg«<Z)DN A£X hV > S?x. > h &£:#T"£ 
- Kt5DNA. 

3tfiftia*-r*?Stt?fe*-r63RaK*3-Kf sdnaj ^jt, ±k (8) , < 

9) (10) fB^CDDNA&^a-^ilLT, 3n_-- if-f 1? 

0. 7~1. 0M®NaCl#fiT. 6 5 1CT?7W :/U £V If- S'a >&fTofc 
^» 0. 1 ~ 2 -fiSigSffl S S C (saline-sodium citrate) ( 1 -fgjgS© S 

SC^lCi^S. 15 0mM Sftth'JfA, 1 5mM ?i>lth'J W 

DN A £ Z. £ #T-^£„ 

[0 0 2 8] 

>f> ^El/^fn.^ /W^DS? — (. DNA Cloning 1: Core Techni 
ques, A Practical Approach, Second Edition, Oxford University Press (199 

5) ^<Dm$k9izmm. $ tix ^ %> nm^m d m o z. t #t- ^ s . 

[0 0 2 9] 

an***KJ!It^3&< 8 0%&±©*BpEUft£:*-r3DN A. #*b<&9 
5 % J&Lk£>*B Htt £ * ■* « D N A ft rf « 3 # T* $ £ „ 
(11) ±K (8) - (10) ISttCPV' -ftlfr 1 SfClE«© DNAfe'*?*- 

[0 0 3 0] 
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(12) Wkmfc : f'%>y%m'<>> z -k&^t. asm*.©*? hM^e 

•5 * * * - . 

fcttT«G)&«-e»S. ±IB (12) |B*to*#*e : y4t«»'<**-. 
[0 0 3 1] 

(14) «IM.©jfcy h*#vMKtf#, HOTift*©*^ hxaKy MH«-r* 

_fcia (12) ■i*©#**e-?4Mij§'***-. 

(15) iM©*7h^iK^NfS^ *»7#-^©3tsf5S:l!aSF"r6«« 
(Replication Fork Brocking;RFB) frk&S, ±13 (12) tt=.\t ( 1 3 ) IB 

mvft&m&^mmm « 9 * - . 

to 0 3 2] 

(1 6) «**.©*? h-Mtf, mm$km&% (DNA Replication t 

erminus;Ter) frg>&&, _hfB (12) EiCMS^illffi^? * 

(17) IE (8) ~ (10) mm<D^-fftfr£VMl$ftt~DN A*m&&/v 
T'fc£, _hlB (12) ~ (16) |B*UD#*ate-?*f«M'<**-. 

[0 0 3 3] 

(is) jtiB (12) ~ (i7) o^-fixfrKmmo'ttf-zvmtftiz^ 
(19) ±E(i8) BB«©»WEift#sffiv^fc^*afi?&**s-e-**is 

o 

[0 0 3 4] 

(2 0) ±SB (l 8) flB«®7C»fC4Kjft4c«:^9v^£:, ^3fe*eT-lC3- KStifc 

SSK©|git^= 

[0 0 3 5] 
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[0 0 3 6] 

S *S B W 3»£*-ilBfi*. L < ±# 5 «fc ? &M 0 £ £ "C & *J , #?fi £ IC 33 v % 
[0 0 3 7] 

AftgfllCte;, H*©H0T1 [Cell, 39, 377 (1984)] , *®B©H0T A. HOT B, 
EOT C, «&fetfs::2:#-?£&. M«^*#«fl/t»* 
g|i:£*i5fci-tT*ti:&<, *y hxtf<y h«#ft©MJiJa:««©#t:JBv**ri: 

%>~Z?^, *5( hXjtfy hM^ft(0&^y*-i'MW (Replication Fork 

Blocking;RFB) ««fe&fcf £ £ fc#T»* JMfclftlCWu @P#©HOTlfttC#£ 
•T^E-eleBentM^ [Cell, 39, 663 (1984); Mol. Cell. Biol., 13, 1283 (199 
3)] , :*©B©H0T A, HOT B, HOT CftiC#££-t -STerA. TerB, TerC#£&lf£ 
li^I'tS. *y h*#3» hffi^ft©ffl|f^$X§IS£{E^3i££?g&lCM 
fcfRtffejanSifcfefc, **©HOTlrtKl#ft-tSI-eIe«ent«« [C 

ell, 48, 1071 (1987)] 
[0 0 3 8] 

£r#IKSH&$f (Auto Replication Sequence ; ARS) £ tt, HMgR&j&&$&. * 

ffi£ftTV\«ARS*&ferj r &£ 
[0 0 3 9] 
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[0 0 4 0] 

il^tcn- FSnfcSIBft, A-JggT'llffiS^fctau (tus) CEMBO J., 

8, 2435 (1989); Proc. Natl. Acad. Sci. USA, 86, 1593 (1989)] IC:3-K£ 

& £ %> tf %> Z. £ ft X' % Z> „ 
[0 0 4 1] 

j6S^T±jdUDJ:-5K:HWLfe'<**-«:36J*U g-^?#-S:1§i*IBfl&fC#A 

(i^*5fie^A^**-r-5 : b©s:ffl^T ; fe;iv>^, mm%jmi±%-t %> «fc e> fcfc 

[0 0 4 2] 
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Mife^on- K*&«ajtfc£K**fe»©*#atte-?iiM8JB'<* j'- 
y * - 9 © mn z k»-t s ?stt % * -r & § a « & & t ©asi* * # - as 

[0 0 4 3] 
[0 0 4 4] 

*«7*-ir©3tff %pa*f sistts^^-sseit©*^^ ^a*-*-, 

[0 0 4 5] 
[0 0 4 6] 

*mmmmm*tL®) s ^tt js w ss-s-ic * * - t l t i±. 

«X.H pSE 2 8 0 (-f >tf hD^a:>?±Sg) , pGEMEX-1 (Promega 
ttSS) . P Q E - 8 (QIAGENttl?) , p K Y P 1 0 ( 4#B§Bg 58-110600 
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I 

K PKYP 2 0 0 [Agric. Biol. Chem. , 48, 669 (1984)] , pLSAl [Ag 
ric. Biol. Chem. , 53, 277 (1989)] . pGELl [Proc, Natl, Acad. Sci., 
USA, 82, 4306 (1985)] . pBluescript II SK(-) (STRATAGENE*±) . pTr s 3 
0 (FERM BP- 5 4 0 7K pTrs32 (FERM BP- 5 4 0 8) 
. p G H A 2 (FERM BP-4 0 0). p G K A 2 (FERM B-679 
8 ) . p T e r m 2 (#»B¥ 3 —2 2979. USP4 6 8 6 1 9 K USP4 
939094. USP 5 1 6 0 7 3 5), pKK233-3 (7V^tA • 77 
;i/Yi/7* AM^f ^ttS) ^ pGEX (PharmaciatfcJS) > pET^XfA (N 
ovagen£fc$g) . pSupex. pTrxFus (Invitrogen^t) . p M A L — c 
2 (New England Biolabsfr) & \fZ> 3 £ 
[0 0 4 7] 

*£V^ Mx^®S?:?i±i:bfe«^ti. trp^D^e-^- (Ptrp) . lacy 
n=E-*- (PJlac) . P^n^E-^-, T7^D^-#-. P^U^-J-f (30 

. *mm^y r - *jmz&&?&?u^~ $ ^zl^t^^o *£p 

tr P £2ott?U$1*fc:/n=t-#- (Ptrp x2) . tac^U =E- ^ T71ac^ 

n^-#~. let i^u^-^-<D^oKA^lzWt9f^^^f^ri^-^~ 
m*)F8^Z>Zhi>*T*%Z> 0 tem«$:7i^i:bfc#^tt. tt^BOD^r-^&S 
SPO 1 *PSP0 2<D7U : £-$-^ p e n P rf U =E - # & tfS 3 £ 

[0 0 4 8] 

U3Ry-A|g-&iB50i:LTti, >-*Vl/*V (Shine-Dalgarno) KJTJfc 

fi^MI&ilLTtt. xS/xUtrJR. t7f7«, ^Utfyt^^ 

MxJ£. Escherichia coli XLl-Blue, Escherichia coli XL2- 
Blue. Escherichia col i DHL Escherichia col i MC100G. Escherichia coli KY 
3276. Escherichia coli W1485. Escherichia coli JM109. Escherichia coli H 
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BlOl. Escherichia coli No. 49. Escherichia coli W3110> Escherichia coli N 
Y49s Serratia f icaria , Serratia fonticola , Serratia 1 iguef aciens , Serrat 
ia marcescens , Baci 1 lus subt il is ^ Baci 1 lus amy 1 o 1 i guef ac i ens ^ Brevibacte 
rium ammmoniagenes ^ Brevibacter ium immar iophi 1 urn ATCC14068^ Brevibacter i 
urn saccharolyticum ATCC14066. Corynebacter ium glutamicum ATCC13032, Cory 
nebacterium glutamicum ATCC14067, Corynebacter ium glutamicum ATCC13869, 
Corynebacter ium acetoacidophi lum ATCC13870. Microbacter ium ammoniaphi lum 

ATCC15354. Pseudomonas sp. D-0110^ * Z t 

[0 0 4 9] 

oc. Natl. Acad. Sci. USA, 69, 2110 (1972)] , ^Dh^^bS (#[ISHH63- 
248394) . 3^1/2 bD/Kb-J/3>S [Gene, 17, 107 (1982), Molecular & Ge 
neral Genetics, 168, 111 (1979)) <?&#tfS 3. £#T?S %>» 
[0 0 5 0] 

mnmffizm^mmtisxm^&Wi&izi^ M^??-fcix, ye 

Pl3 (ATCC37115) . YEp24 (ATCC37051) . YCp50 (ATCC37419) , pHS19. pHS15^ 

y*>f - h OT»IC#At 5 1 1 IC J: yafcJEUTfflV^«3fc««T?*6. 
[0 O 5 1 ] 

JB^T%<fc<. #[pUf, PH05 >f n ^E- # PGKt/D^-*-. GAP^D^-^- 
, ADH^n^E-*-* gal l^D^-#-. gal lO^D^E-*-, fc-hi/ay^ 
tfU^^ F^n^-*-. MFctl y^P^E-*-. CUP l^D^-^-^OD^n 

[0 0 5 2] 

Z: il^T^. ^fKSKlttU Saccharomyces cerevisiae. Schizosaccha 
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romyces pombe , Kluyveromyces lactis, Trichosporon pul lulans , Schwann iomy 
ces alluvius , Pichia pastor is ^fefe^g> Z. il ^TlgS. 

•ftl&m^&ZZtfT'g. ll/^hD!Kl/-i/a>g (Methods in Enz 

ymology, 194, 182 (1990)] , X 7 x. D 75*. b & (Proc. Natl. Acad. Sci. U 
SA, 81, 4889 (1984)] % WfWJ^72^^. (Journal of Bacteriology, 153, 163 

(1983)] ^fcaotf-SXiltfT'S-So 

[0 0 5 3] 

mmmm^m^tvxm^^m^izit, nm^? *-tvx. «*.«. pcd 

NAI/Amp (-f>tf bayi>1±§g) , pcDNAI, pAMoERC3Sc, pCD 
M8 (Nature, 329, 840 (1987)) , p AGE 1 0 7 (#g§5p3-22979. Cytotech 
nology, 3, 133 (1990)), pREP4 (-f y fcf h U V x >tt*D , P AGE 1 
0 3 (Journal of Biochemistry, 101, 1307 (1987)] , pAMo, p AM o A 
, p A S 3 - 3 (4#H§3Z2-227075) ^tf&tf £ 
[0 0 5 4] 

it^TS, -9--f h^A'n (CMV) ©IE (immediate early) if 

fifc^Dt-ii-jSitfi^^^-, sv4o©^^a : E-af-^^^^JB i ? 

-f (Rous sarcoma virus; RSV) „ t h ^JS^^ -i Jl> X (human immunodef 
iciency virus; HIV) , =E a — — X BskMV^ JIZ. (Moloney mouse Ieukem 
ia virus; MMLV) h n 7 >f ;i/XG>a > 2* • • U tf- h (long ter 

minal repeat) &il*<Z>'?--f ;i/Xfi3fctf>ie?!k * n^;*#>f > 0 -7* 

#«H^ (Elongation factor) -1, y *gSSf& if©I&«IHflg 

[0 0 5 5] 

X • A>f t: hCD3ffiJ©T-&5^--7;Wt (Namalwa) M*t»Nam 

alwa KJM-1*B«L £ hl&JBVKiMlgL t h SMMIjB, 77'J*5 KVf ;Vfl 
ifflflS, ft>f--X • AAX*-©«5Jft-e*&CHQ«Jia, HBT5637 (#H§Bg63-299 
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[0 0 5 6] 

• 5in- vMflS tltii, SP2/0. nso^, h • =ma--?fflM£ 

LTti¥B2/0^ t: M&J«lWteBfll4:l/T«:HEK293(ATCC: CRL-1573)^, thfi 

iitttltil ball-i#, 77'j*$ KU1f;i/Wlilfflfl&£LTttcos-i, COS 

[0 0 5 7] 

li^-ftltffl^'&r h^T'^, xl/* M3jKI/-£/s>Ss [Cytotechno 

logy, 3, 133 (1990)] . U I/K^JI/S/CAjS (#g3^ 2 -227075) , UjKv'jc* 
2/a>& [Proc. Natl. Acad. Sci. USA, 84 , 7413 (1987)] „ Virology, 52, 
456 (1973)lCSH*CO^^$:fe(f fiZtffTfSi. 
[0 0 5 8] 

JbflB© <fc -p lc LT, Affi ^ * * - £ <fc 7 * - * £ Pfi 

5 f * S 9 ft % 41t 5 fc ft*^^ * * - £ ft 3=iSfflfl$ ICjS At S . 

JMtftfi-fSiAJi'** * - (Cs JtK<0*#T?«87 * - * CDJtsff fcBS^-f £?g 
14£*-rsgfiKS:3- FtiDNAtifAbfelHCtt. gtftefeitfc^AS 

[0 0 5 9] 

Sulfite. «£*#Jfcftb#*ilS*S, SiffiBL ««*IB«tfe**U 

[0 0 6 0] 
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[0 0 6 1] 
[0 0 6 2] 

9A> IMbf-hUtf A, «MMS-ifc fMfcv>#>. RIMS 

Kttl5~4 0t#J:<, tt£l$R3tt. iMt 1 6 l*|S~ 7 H HT*fc*. *&**P 
Htt, 3. 0~9. ««0pHfflIItt *Mft&&frtfcMftt<Z)R 

[0 0 6 3] 

^ n *e - - 1 b X Wtm ft (D 7 a ^ - # - S: ffl v * fc 5§gi * * # - t* ^ ft 4E SI V 

fcmttys-k&mtz t # tc t*, &ggic£ ct -r >^ —9— sMtcttin lt 

letter V^nbT;i/-j8 -D-^;t;ff^ htf^ £/K (I PTG) 

[0 0 6 4] 

t^SRPMI 1 64 0%$i& [The Journal of the American Medical Associat 
ion, 199 , 519 (1967)] t Eagl eOMEM^i CScience, 122, 501 (1952) 
) , DMEMM [Virology, 8 , 396 (1959)) , 1 9 9 [Proceeding of t 
he Society for the Biological Medicine, 73, 1 (1950)) * fett Z.tl 6>igifitC 



HilE^^ 11-3079358 



1 0-2 9 2 6 9 r ^ 

[0 0 6 5] 

SfH If PH6-8, 3 0-4 01C, 5%C0 2 #ftT»©*ftT?l~ 

flDLT=&<fcvx D 
[0 0 6 6] 

lC^Jg£;}XTVN£TNM-FHigift [77-^>^x> (Pharmingen) fcfcjj) , 
Sf-900 II SFMfgifc (Life Techno log ies£t$?) „ ExCell400 . ExC 
e 1 1 4 0 5 [VAfftt; J RH;H*f>fX>^-X (JRH Biosciences) fctjg 
) , Grace's Insect Medium [Grace, T.C.C. , ^ A — (Nature) , 195, 788 (1 
962)] m*P8^2>Z.£tfX* ; g& 0 
[0 0 6 7] 

PH6-7. «HtaS2 5-3 0TC*«J:<, &ft 1-5HK$ 

[0 0 6 8] 

&T<AllJfe#J*<£>#&teU ^IcqaiBLTftV^ISy. Method, in Yeast Genetic 
s, Course Manual, Cold Spring Harbor Laboratory Press. NY, (1994), ifc 

[0 0 6 9] 

M#9 1 RN A* U ;* 5 - if I £c 38^ US* CfettS rRN Ait te^- © 3 tf - ft <D WP 
35S rRNA3te*CD«fe^>^a fcTSRNAsK U * 9 -1?lCDfc*#rm*e*a>i» 
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ENAjKU *<7-WKWiMgM£ LTWU &«NOY408-la$;5;^JgLfe. 
[0 0 7 0] 

NOY408-la£fctiU RNAstf U ;* ^-if I (D^ri.- y h T* 2 f g IC*£ V>A135-9-^ 
n.-y h&ri- K-r-g>RPA135a^^astt. RNAtfU tflltcj: »Jif£^ 

S *l S GAL7 jf ^tf> 7 D - # - CD £12 T T*35S r RNAS£^ £ HI *g $ 1* S 3 t <Z> 
T'^S^*^ FpNOY102*^A^?lt^«|cT'&S„ RPA135ite^-^«c^S4x 
53£l{C«fc»JRNA;tfy *5--tfItC&#L£:35S rRNAX«5?-0)4E9t*£g?, £ 
ft g # < & -5 A*, PN0Y1O2 1*m A 3 *l -5 3 {C «fc »J 35S rRNAJte-?-#l§5i $ *l 
£W-T££i:#-iJJig£fc&o GAl^n^-^-litf^* h-^.lcj;'J^#5:S^ 
5<£"t% NOY408-la$=ti£WT*£S#, 

[0 0 7 1] 

M0Y408-la8ctt, -^^H^N0Y408« J: »J , -7-gfl&^#ltlC «fc »J ft btlt-*®. 
foV&Z. rHS#!&#f;NOY4088c [Proc. Natl. Acad. Sci. USA, 88 , 3962 (1991 
)> MfeJ-M ; MATa/MAT a ade2-l/ade2-l ura3-l/ura3-l his3-ll/his3-ll trpl 
-1/trpl-l Ieu2-3,112/leu2-3,112 canl-100/canl-100 rpal35: :LEU2/RPA135 p 
NOY102) tt, »*SfRPA1353te-?-, LE02Jie-3 E -#AJC J: *JW*a*lfc8PA1353t€ 
dF- (r P al35::LEU2) 33 <fct?pN0Y102£fco. SP^aBPAlSSJte^fe 
tlttt, N0Y408^fej:Of^-SflS^iST-|l^{C#e>tlfcN0Y408-lb^ [Proc. N 
atl. Acad. Sci. USA, 88 , 3962 (1991), ^L&^-M ; MATa ade2-l ura3-l his3- 
11 tr P 2-3,112 canl-100 pN0Y102] fcJ5WCJ*lfcl,fc. 
[0 0 7 2] 

(1) tf>^'y MC«fcSfl¥#f 

NOY408-la^c%^^^ h -X Sr-g-^t SYEp- #5 * b [Method, in Ye 
ast Genetics, Course Manual, Cold Spring Harbor Laboratory Press. NY, (1 
994)] -e30TCTfigglfeCDt^ ff&KJ: *J»fettDNAfcttffll/fe. MlfefettDNAS: 

ofe. rRNA^^#M65^a-^i:Lr{i, NOY408-laf*J: »;^fe#DNA&ttfflL 
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, f!lPK^HindIIIfeJ;UtSphnc«}: »J flJW?bfeDHA»f^r (*&1.2kb) 32 PT'#^ 

^•fi*©4.6kbcD/t> Ffc&fflbfc,, ^> Fc7)^mi:^*l^iA-<^-f 

*-rsfe*{c, i|5»#:y/Aafe»;i3hr-T*»sHCM23t-e-f- c*ssib»icb8# 

: Genes & Development, 5, 944(1991)] JCo % LT-tf-»f 
y?Uy hfilffbfc. MCM2ae^-©/\> K©JIS:rtflP«fll4: bTMv^SitlCj: 
•JrRNA3te^©^>KCD*«:ttjEU fMfii&n ^-i££Jfc!&Lfco 0 2fC*SJH 

^T'&SN0Y408-la«C0rRNAit^O3 tf-g^li, ^^MRPA135^^2:=fco 
;^NOY4O8feJ:tfNOY4O8-lb0^¥3HcM^LTV^., 
[0 0 7 3] 

(2) ate-WPCRICfcSaWf 

nif-RH:, rRNUt-G-?-*©5S rRNAjt&?1Rtt£irrS2fi«(Z)?ft^*lfCoVtT 
tf-Wbfe. 1 3fcr-R©«»«W£fcLTH:, bTU 3 s;>-&jat3ft«DS*JM3c-? URA1 
^<kl?URA30D^?:{£^-r€)K^H^- _ efe-&PPRlii^ CMol. Gen. Gen., 184, 

394 (1981); J. Mol. Biol., 180, 239 (1984)] tMCM2itfe^- £J§ V^fe. if*S 
S«S£;n&4 o©*l»DltAK:tJ^-t, J»-&fliDHA*fMS'rS*:«>K:*tl-?*l4 * 

(1, 2, 3. 4) ©«J4»?'9>fv-«:Ktf-UT-&J«Ufe. (J&£S?iJ S: B2?!I# 
-5§-l~l 6tC^bfc 1~4 ; 5S rRNAJtfi^-flSHtt^-r V-5S-l~5S-4, 5 
~ 8 ; NTS2#MW^^W V-NTS-l—NTS-4, 9 —12 ; PPRia-jST-^lft^ 
-PPR-l—PPR-4, 13~16 ; MCM2ae^-#MWy^-f V-MCM-l~MCM-4) . 
7-lt4 HtfMW79-< V-T* «R**tf-f h©K#f (5S rRNASMgr? ; S 
all, NTS2;SacL PPRlitte^- ; Kpnl. HCM23t^f- ; Aval) &5' LT 

^^>fv-2 £ 3 ftrt<P:?5>f v-Tf&U, a.7y-yft3fe®2oa3£®BB 
^J%5 , 5|5j8lC#iinbT»S. Sl^fflDNAtt, JCffi [Gene, 122, 313 (1992)] ICS 

4 &*ft-€Mifflv%fcPCR«:*ToT, 2a^©»r^r$:liti$-ti:fe„ CKOSfBfBWrJt 
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S(C4oafe^T^a->'ffc;Lfc'/5X$ KpUC-Comp (03a) fe^fflD 
NA£ LTffit»fe. 
[0 0 7 4] 

ZKOit&ffiDNAtC*! LT. ~f=yA V- 1 i: 4 j&» ttfifllBM-fM N©H»!lfe»V*fe 
V-Afc«ktf B (@H?!/S#17~24{CigSiB^!lS:^-r= @B#l#-§-17,18 ; 5S 
rRNAa^#MW^5-f @H?U##19,20 ; NTS2#M«J^v-fV-, ffi#|# 

-^21,22; PPRlS-e^MW^^-f IB#l#-§-23,24; MCM2itfc-?-if#£|G<r:/^ 

A£ft£20lv£tt&V%ffitftf*tffB3*lS. pUC-Comp& % 260nm©(R3>£ 1 K©$9j£lC 
ioT^SrllfeL. ^-a-WPCR(CfflV>fc„ ^fl9PCR{±«T©^#T*^^o fc„ 
n^-$fc£M^t-£#g^*>e>£^rV ADNAfeS&fflU EcoRIT'WrbfefcGDfcfii 
M£U a^O^CD^fflDNA pUC-CompfeiOf^^WV-AtB^^iDL. 95 

A op liTaq Gold Taq polymerase ; Per kin-El mer^±i^) SrMtV 3(HJ->f # /I/ (11?- 

K^;i/«^ff^IL, ^£0.5«ig/ml<Z):r^?vk^n V-f KT*^ 

NAOftJtfCfcoT. ^Lfe„ (03 b) 

rRNAjtfe^-CD^%jiLT5S^NTS2g)^-?-^g)3p^$:g;*;, 
,/A3?>f::'J 1 nhf-CD^e^-O^Ri: bT©MCM2i:PPRl©#^ifc©3jij£-t*#J5 
3£lC<fcy, ^iS:^^/ Afe^yOTrRMAJt^CDntr-RStf-WL/fe. RPA135® 
^^JIttNOY408-la(Z>rRNAit£^-©=J tf-gfc«U ¥Bt#iMiB&& U #J803 fcf- 
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T'fe IE#*RPA1353ft€^ ft#oN0Y408»*N0¥408-ll»|lc©3tr-»150(Z)i|©i|S 
#T'fcofc (03 c) . 
[0 0 7 5] 

RPA135»^©#AtCj;£, rRNA»fc-?©=I fcf-S:^©!!^ 
(1) iJ-if^^n-y h(C <fcS«?«f 
USSM 1 T?I,e)tlfcNOY408-la^fCfeWSrRNAit^<Z)nfcf-iS[^^RPA135 
Mte^P © ft^HlC <fc.g>3£:£ Wt § fe ft, NOY408-lattT*RPA1355t^^F- * ft 
^3*fc»£©rRNAitfe^©nb?-lfc£8g/<fe 0 »4Sf©KPA135«e^»3EHfflV 

FpM0Y117tfflV^T, Bftt U A&T*N0Y408-la;f$jcS:^KiK 

*e*»A«©#»igRfc:3tf-R©Bm*»sfc«>K, -«fcfc»j4 

yB:glMKif©:3n:=.-S:4oJ&VV s^bt, sfcs/vy^/^n-xts-e 
srfcftWUJibfc. —o©=in *MbS;lxfc— 3©»JBa»e>, isttft 

»J4o©3nn-fe3Btf, 2«l©M#^*T'^*b^ 0 M600rmX~mm*:WZ>Z. 
fcfCfcy. HtftRfeffJILfe. ^K4Ejft|ft. «Jill61ftft*-e^<ti*»©1&ft© 
Sfefe^HAfriftflJlft, H^^Il© (1) 4:H#tbTrRHAate-?-tCO 

[0 0 7 6] 

02©b->2~4tC^-r<J:e){C, ^^XS. KpN0Y117&#A b£N0Y408-la#5 
44, 80, lieill&f^SrMfc-SrillCrRNAMe^-©^^ K©*-t*fc*>r3fcf 

-«##*K:*flnbT^fc. -e©r^, rt»«*T?**iKM23te?©3fcr- 

»Kl*'ftU4*S*»ofe. m#ll.© (2) T', Jf£fiRPA1353tt5t-?-&*>-3NOY408-l 
b^©rRNA»e^-©ntr-jgS[«i56ntf-i:ft^$tife©-e, -?-©£:£©^iELfe 
rRNAae^©A^K©*^e>, n-:/©rm»fi^©3fcr-R8:tf-#U 4 
Qgjrn-^cyfSferHNAjt-g^afcT-Rfcbfe. -£©S£HI, 79*3 KpNOY 
117Si|AUfeNOY408-l»K (04 •) T'tt, 1Sf5feJt:fa*rfcCrRNA3te-?ffl=l 
e-ffc#&*{CJffllJU 801ftft#&T*l?£MRPAl35g^£fco#8^N0Y408 ( 
04 □) £<J:tfN0Y408-lb (04 A) © l//<;WCEIt&-*&*#Jiffl3 *l£„ 3© 
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N0Y408;J3 <£tfN0Y408-lb#u pN0Y1175:#A Lfc VNN0Y408-la#c (H4 ■) 
[0 0 7 7] 

(3) ;f^7>f K^Mac0K:J:«fl|«f 

gHa©rRNA»£3H*. fll2#*£&#±tCfeg^6*#^e>ftT^.5„ rR 

5:tfi9^-r«>iillCj:y, tf«fbfc. ^©©SS&fl^NArottffifciU^;!,*-^ - 
^KS^fci&teSmithej©;^ [In Genome Analysis, IRL Press, p41-112, (19 

88)] \zm-3^Tntet>tifc.. (i) (DWyzfu v hMffimzm^f-otmv 
mmmmz^^x. mK&mmmcBEF-vRii vwx-^vf (BioRad) m *m 

V\ ^;i/X^E[300~900#r4l, Scl&^flSI68«p|g, 100CV, 141C, 0.5XTBEif 
*®*#T*^X7-f-^/Ky/b«ft»»S:fJofcft, (1) i:|^«(CrRNAS:e 

. rm3t&?&ft®tt#®£l2#g£&#:g>:R3l&, l.OMbpT* rRNAite-?-© 
[0 0 7 8] 

RPA135»£^«ttT*&£NOY408-la©^12#^&#<Z>:R;!5 Ji, H 5 a © I/- 
> 6£ £lfl\Zj]kir£o\Z, l.lMbp~1.9Mb P T'fey, jE*3fe8PA3t4S-?-*l*-3l8 
»NOY408CD$?j2.4Mbp©f|12#^fe#:i:iti?LT@< (0 5 a 0) , 3 hf 

Hfti: b*ttt:ll~903i;-i:tWS*lfc. MOY408-la#lCEPA135*<|£ : y-»3BJB:7 
7^5 KpM0YH7S:#A-rsi:, Ift-ftcDiifTi: £ fete, «i2*i6fi#©*S«<# 
*LTV^*£i:#?iS3*lfc (0 5 affll/->8~10) . £l2SSfe&tt®££M: 
441Sf^ (l/->8) Tftt2.0Mbp-ei093fcf-, 80t£ft (U->9) t (i2.2Mb P Tl 
32ntf-, lieiftft (1/->10) T-tt2.4MbpT'154ntf-©rRNA5fte?-?:'^tfSS 

[0 0 7 9] 
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[Mol. Gen. Genet., 233, 355 (1992); Cell, 71, 267 (1992)] „ FOB 
#rRNA*e-y-«*4SrtF-i»ttK: M**-? & *» 5 ^ (C O V> T&f* L fc 0 
[0 0 8 0] 

( 1 ) RPA135»<£^ ftflttfcK £ -5 F0Bl«£^-&#l$&&iS! 7 * - ? PflSfStt 
NOY408-la^©rRNAit^-f ? 5* 2 - WORFBgpfeiCfc - * PB*?S 

■ffifeSlSK [Cell, 51, 463 (1987)] 0^(C«t5^TpXfc 0 -t&;fc>t>, NOY408 
-la^6>3r&tci:yttffiL£§fe&#DNA&, fflPSPSIBglllfc <fctfSphI-e<jJ»il/ 

, MDNAt^#fcy#n-xtf;b2#^«^t*tfrL£ 0 g7fn-xy;H>i>^ 

KJ£j£$;n-£>#M#FfcY§!DNA (Y-f orm DNA) CDX#yb [Cell, 71, 267 (1992 
)] #«8tS*U NOY408-la^«SSS7^---?PI«?gffi5:«LTVNSZ: 
tlfc (0 6 a) „ 
[0 0 8 1] 

ZZ-X, N0Y408-la^fiDF0Bl®-e?-5:5g»Ufett (NOY408-laf tfB'f') 
(DJ:-ptCLT^tfco HlSSite^-^^O^^X^ KpJJ214 [Yeast, 6, 363 (1 
990)] -kmmiZLX. 5'*«lC^tl^tlNruI*fettClaIgpfeODlg»gg^JS:*-tS 
HIS3ag^-#Mfi9^5-f V-SrffiV^PCRfc^fce) r £IZ£ UHIS3ae^-&*fi|g 

bfc. SrNruifc <fc tfcialTf-TOWrbfcHissat 

5 KpUC-FOBl [Genes to Cells, 1, 465 (1996)] <D¥0BVA&J-^iZ^> SNruI/Cl 
airatCjfAT&ZlilKJ: F0BlS:e^ffiS$tlfey5^5 KpUC-fobl::HIS3 
£#§S[l/fc. 3ffi^5^5 KpUC-fobl::HIS35:EcoRIT^»TLTE^tCLfc^ 
, SfttU?-9A&lCj:o7. N0Y408-la^{C#Abfc„ his3-ll^M&* L b: 
^>il#ttT*feSNOY408-la^*^ > ffiEf J: y FOBlit^-?^fobl : :HIS 

0Bl3t€^g)^SjxfeN0Y408-laf^$:#fe o N0Y408-laf^(COt^T, ±fB£lf 

5eU 7*-*H*«tt#*«LT^5£fc#W«3*lfc (06 b) . 
[0 0 8 2] 
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Ifcgfc [Genes to Cells, 1, 465 (1996)] (DUW.H l^*8lfC bTPCR&lC J: U ififi 
LfcFOBlitte^Bttf ^##§3^ffl/<i7^-YEplacl95 [Gene, 74 , 527 (1988) 
] g)BamflI-fr>f HCjf Z>Z.£.iZ& *J, FOBliie^F-^ffl^'^^ * jcyEp-FOBl 
SrfEISbfc. 1^5^$ h*T'NOY408-lafJfc£7gK^&LfctfclCo^T. ±Ki:|B| 
*£{CbTg$g:7*-*|SB$iSft£S^£i:z:3> YMDNAOD^^fy htfffggigS 

s*u &Sg7*-*lE«?£tt#ig&bT^&££#^ig2n^ (06 c) 0 

[0 0 8 3] 

FBgPfe (C & S§g 7 - * Mft-ffi &F0B131 W (C ft# b T H -5 3 £ tfflMB 3 

(2) -9"9*>:/ny MciSfi?*f 

#C \Z , FOBlSfe^- il RPA135it^(DM#5b^M bT V»-2> NOY408-laf W S 

V ^Vlf-S>3>{ci »j»«fb, nif-8t£:j£:ftbfci:;i3> rRNAitfc^-©=r tf 
-I&ttRPA135»£^M^N0Y408-la£ii;iebT$ ^fCift^gfcfC^bT^fc ( 
02©l/->5, 04 O) „ nbf-m«l001fif^S:®^T*^'ft:b«;^ofe o NOY 
408-lafi»{CRPA135^^M^"7X^ KpN0Y117£*|A b N0Y408-la^ 
lOO-t&f^^^^T^rRNA^^n^-tStODlHl^tiMen^^ofe ( 
@2©l/->6~8, EI 4 A) „ b#>U Zl©pN0Y117-e^K^g|bfcN0Y408-la 
miZZ biZFOBmmm-f? * S. KYEp-FOBl Ica^A b it^-^ii.^ rRNAslfc^-©:a 

e-iSctf>-LI?-#ig«&*>*v;fc. (m 2® V- y 12-14) . ne-SSc$:Sfibfei:r5 

. *ft#ft&itfit.&fro&(BI4 0) . F0Bl*G^S:#*4fcV*'<i'*---YEplacig5 
S^Abfc®^{C{±, 3tT-»<0±#ttB«>e>ti«:*ofc (H2©l/-:/9~ll 
, 04 V). J£i±©^<t yrRNAa^©ifife{Cl±. RNAjK U * 9 -i? I 
e>-T. FOBlitfe^gftCJ:*;. rRNA^fc^©ijgU^b^frg)RFB315fe-e%gSj:7 
it -9 <Z>#*# IBS $ *l 5 £ t #*at & S £ I: o . 

[0 0 8 4] 

(3) Wi/*7W-;bKy/um»*»lcj:*jSMf 



2 7 
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mmmztmmzvx. RPAi35»whFOBi*e^<£iai##*3f L-rv^Ntm 

(@5 affll/-> 1 , 2) . 
[0 0 8 5] 

NOY408-lafi»tCRPA1353te^^^ , 9X5 KpN0Y117£#A U Il61itft* T**8 
5b©l/->l), ^ &tCF0Bl»^#§3S^^X$ KYEp-FOBl&^A-rSfc, 44 

(05 b©l/->5~7) . NOY408-la^{CpNOY117?:^Abfe«-^lCjt^T#* 
©Ji&Ot^tV^, H61ttftT?tt3ffi*N0Y408 (gl 5 b CO 8 ) £JSt£|ii 

igSOfi^^^bfeo ^^^-YEplacl95S:YEp-F0BlCDf^fcy IC*A'L& 

»£fctt, H6lttf^*T*it5iS-&T : £;^12^^«c©Saca!-fttt^^ofc (B9 
5b© 2~4 ) „ 

[0 0 8 6] 

RNA#U I&ft3EJU£®rRNA31&?®:atf-jR®)K4>lCtt-*- 

N0Y408**fr >b FOBia-e-f & M b T 3 *l tcVOBVMte^fc *E — ^{fr#5N0 
¥408-f [RPA135/rpal35,fobl/fobl] ©-J-^fr^JKlCt »J, RPA135it^?-i:F0Bl 
*e^©W##**bT^*»#4MRfM9-* [r P al35, fobi] 2*n->fc*rfc 
(C^-IBU N0Y408-2afi:i&^(tfe o Jfcfe, 3©;»©ii^M&N0Y408-laf 2: R C 
T*S>Sc N0Y408* [RPA135/r P al35,F0Bl/F0Bl] *»e>RHIHC-f-ii#^lK& 

#J&oT, *rfeCRPA1353*fi^*«¥»##©*n-> [rpal35, FOBI] £#gfc 
b, NOY408-2afci&f!fWfe. jfefi, £CD«©M^fflH:N<>Y408-lai:HfcT?»6. 

&ffib£tz:3, ff£SF0Bl*e^fc%>oK)Y408-2a#8:, (44fltft) I&SF 



ffiSE#¥ 1 1-3079358 
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HRtfiS^LTHfc (@5cffll/->4~6) . £Z13#, PJBjrfcFOBlJMs^fc 
^®LTV^SN0Y408-2af^T'^i^•fe^*:<Dft$^i^7b>M^ofe (@ 5 c©l/-> 
1~3) o FOBlite^-tt, S^ifiPSO^^b-r, rRNAS^-OSfcr- 

[0 0 8 7] 

t l t ?sh -r s 3. t ic i »j . ffiti * > a° * <nm£.mmm(Dm$i & zhmit 

[0 0 8 8] 

E#T## 1 -AIiB#J0)§£IJi : MDNA 
E#f« 2 - AIH£»J©RI|! : ^/*D N A 
BE#f##3 -AXiH?[I<Z)m^ : MDNA 
@B^JS-?-4 -AXSB?!I©g&I8 : ^DNA 

«#r## 5 -axkmobwi :^dna 

K^FS* 6 - AXmflOWLW : N A 

K£|#-g- 7 -AXffi^jOfiW : pfiEDN A 
8 - AXgEflf©^ : MDNA 
SB^'J##9 -AlCBWrOttW : MDNA 
IE#I#-^1 0-AX@a^!f(Z)SiW : MDNA 
IJ0#*1 1 -AXB»5©Btgi : MDNA 

g^t##l 2-AXBB^<0»qii : ^DNA 

KJtfS-H- 1 3 -AXgB#l<Z>S£t£ : MDNA 
1 4 -AXBBflCDBtlg :^DNA 
K*J#-*1 5-AXgg?!l©Si^ : ^DNA 
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H£0## 1 6 -AXmFkDMm : MDNA 
H£9#-* 1 7 -AXlEJUOUi^ : pf£D N A 
B2?!l##l 8 -AXlBJ!I©Si^ : MDNA 
E*0*#1 9 -AXKWWBiW : ^DNA 
SH^!IS-t2 0 -AXiB^fJ©^^ : MDNA 
I2^J#-^2 1 -AXK#ltf>M : ^DNA 
U#l#^2 2 -AX«ja©SHI! : MDNA 
K?0it#2 3 -AXH!J»J©KIB : MDNA 
«£fl#*2 4 -AIKJI©»IS : MDNA 
[0 0 8 9] 
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SEQUENCE LISTING 
<110> KYOWA HAKRO KOGYO CO., LTD 

<120> Method to amplify recombinant gene using a factor for ribosomal RN 
A gene amplification 

<130> H10-1381Q3 

<160> 16 

<170> Patentln Ver. 2.0 

[0 0 9 0] 
<210> 1 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
end. 

<400>1 

gcgtcgacgt tgcggccata tctaccag 



[0 0 9 1 ] 



3 1 
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<210> 2 
<211> 40 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>2 

ccagcctcgc atatgaccaa taccagctta actacagttg 

[0 0 9 2] 
<210> 3 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>3 

ttcctgatat gcgaggctgg agagcctgac cgagtagtgt 

[0 0 9 3] 

<210> 4 
<211> 28 
<212> DNA 



3 2 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>4 

gcgtcgacag attgcagcac ctgagttt 

[0 0 9 4] 
<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>5 

gcgtcgacgt tgcggccata tctaccag 

[0 0 9 5] 

<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<220> 
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<223> Description of Artificial Sequense : Synthetic DNA 



<400>6 

ccagcctcgc atatgaccaa taccagctta actacagttg 

[0 0 9 6] 

<210> 7 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>7 

ccatcagata tcgttccgtc aatccatgcc ataacaggaa 

[0 0 9 7] 
<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequense : Synthetic DNA 

<400>8 



ffiIE4f ^ 11-3079358 
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gggagctctg aatagacata ggagtaag 

[0 0 9 8] 

<210> 9 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400> 9 

ggggtaccat aaggagatca gtgcgctg 

[0 0 9 9] 
<210> 10 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 

<400>10 

ccagcctcgc atatgaccaa taccagctta actacagttg 



ffi!E#¥ 11-3079358 
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[0 10 0] 
<210> 11 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>11 

tggctacgtc ctgatgcagg gcaactaatt ttcgtcaaga 

[0101] 
<210> 12 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>12 

ggggtacctg gattgttttc agcctctg 



[0 10 2] 
<210> 13 
<211> 27 

3 6 tt!SE#¥ 11-3079358 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400> 13 

ccccgggcgt agacgtgagg aagatga 

[0 10 3] 

<210> 14 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>14 

tgatttgtca aacgcctgcc accaataggt gatgaaactg 

[0 10 4] 
<210> 15 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>15 

ggcaggcgtt tgacaaatca tctggagata tgattaaccc 

[0 10 5] 
<210> 16 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>16 

ccccgggcgt ccatcaaatc tacttcg 

[0 10 6] 
<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>17 
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I 

gttgcggcca tatctaccag 

[0 10 7] 
<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>18 

agattgcagc acctgagttt 

[0 10 8] 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 



<400>19 

gttgcggcca tatctaccag 

3 9 ffifiE# ¥ 1 1-3079358 
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[0 10 9] 
<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>20 

tgaatagaca taggagtaag 



[0 110] 
<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400> 21 

ataaggagat cagtgcgctg 



[0 111] 



4 0 
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<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>22 

tggattgttt tcagcctctg 

[0 1 12] 
<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400> 23 

cgtagacgtg aggaagatga 



[0 1 13] 
<210> 24 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>24 

cgtccatcaa atctacttcg 



[0 1 14] 

<210> 25 
<211> 566 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 25 

Met Thr Lys Pro Arg Tyr Asn Asp Val Leu Phe Asp Asp Asp Asp Ser 
15 10 15 

Val Pro Ser Glu Ser Val Thr Arg Lys Ser Gin Arg Arg Lys Ala Thr 

20 25 30 

Ser Pro Gly Glu Ser Arg Glu Ser Ser Lys Asp Arg Leu Leu lie Leu 

35 40 45 



Pro Ser Met Gly Glu Ser Tyr Thr Glu Tyr Val Asp Ser Tyr Leu Asn 

50 55 60 
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Leu Glu Leu Leu Glu Arg Gly Glu Arg Glu Thr Pro He Phe Leu Glu 
65 70 75 80 

Ser Leu Thr Arg Gin Leu Thr Gin Lys He Tyr Glu Leu lie Lys Thr 

85 90 95 

Lys Ser Leu Thr Ala Asp Ala Leu Gin Gin He Ser Asp Lys Tyr Asp 
100 105 110 

Gly Val Val Ala Glu Asn Lys Leu Leu Phe Leu Gin Arg Gin Tyr Tyr 

115 120 125 

Val Asp Asp Glu Gly Asn Val Arg Asp Gly Arg Asn Asn Asp Lys He 
130 135 140 

Tyr Cys Glu Pro Lys His Val Tyr Asp Met Val Met Ala Thr His Leu 
145 150 155 160 

Met Asn Lys His Leu Arg Gly Lys Thr Leu His Ser Phe Leu Phe Ser 
165 170 175 

His Phe Ala Asn He Ser His Ala He He Asp Trp Val Gin Gin Phe 

180 185 190 

Cys Ser Lys Cys Asn Lys Lys Gly Lys He Lys Pro Leu Lys Glu Tyr 
195 200 205 



Lys Arg Pro Asp Met Tyr Asp Lys Leu Leu Pro Met Glu Arg lie His 
210 215 220 
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He GIu Vai Phe GIu Pro Phe Asn Gly Glu Ala lie Glu Gly Lys Tyr 

225 230 235 240 

Ser Tyr Val Leu Leu Cys Arg Asp Tyr Arg Ser Ser Phe Met Trp Leu 

245 250 255 

Leu Pro Leu Lys Ser Thr Lys Phe Lys His Leu lie Pro Val Val Ser 

260 265 270 

Ser Leu Phe Leu Thr Phe Ala Arg Val Pro lie Phe Val Thr Ser Ser 

275 280 285 

Thr Leu Asp Lys Asp Asp Leu Tyr Asp lie Cys GIu GIu He Ala Ser 

290 295 300 

Lys Tyr Gly Leu Arg He Gly Leu Gly Leu Lys Ser Ser Ala Arg Phe 

305 310 315 320 

His Thr Gly Gly He Leu Cys lie Gin Tyr Ala Leu Asn Ser Tyr Lys 

325 330 335 

Lys Glu Cys Leu Ala Asp Trp Gly Lys Cys Leu Arg Tyr Gly Pro Tyr 

340 345 350 

Arg Phe Asn Arg Arg Arg Asn Lys Arg Thr Lys Arg Lys Pro Val Gin 

355 360 365 

Val Leu Leu Ser Glu Val Pro Gly His Asn Ala Lys Phe Glu Thr Lys 

4 4 tfifiE#¥ 1 1-3079358 
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370 375 380 

Arg Glu Arg Val He Glu Asn Thr Tyr Ser Arg Asn Met Phe Lys Met 

385 390 395 400 

Ala Gly Gly Lys Gly Leu He Tyr Leu Glu Asp Val Asn Thr Phe Ala 
405 410 415 

Leu Ala Asn Glu Ala Asp Asn Ser Cys Asn Asn Asn Gly lie Leu His 
420 425 430 

Asn Asn Asn lie Gly Asn Asp Asn Phe Glu Glu Glu Val Gin Lys Gin 

435 440 445 

Phe Asp Leu Thr Glu Lys Asn Tyr lie Asp Glu Tyr Asp Asp Leu Ala 

450 455 460 

His Asp Ser Ser Glu Gly Glu Phe Glu Pro Asn Thr Leu Thr Pro Glu 

465 470 475 480 

Glu Lys Pro Pro His Asn Val Asp Glu Asp Arg lie Glu Ser Thr Gly 

485 490 495 

Val Ala Ala Pro Met Gin Gly Thr Glu Glu Pro Glu Lys Gly Asp Gin 

500 505 510 



Lys Glu Ser Asp Gly Ala Ser Gin Val Asp Gin Ser Val Glu He Thr 

515 520 525 



aHE»¥ 11-3079358 



iff 5j£ 1 0-2 926 9 7, 



Arg Pro Glu Thr Ser Tyr Tyr Gin Thr Leu Glu Ser Pro Ser Thr Lys 
530 535 540 



Arg Gin Lys Leu Asp Gin Gin Gly Asn Gly Asp Gin Thr Arg Asp Phe 
545 550 555 560 



Gly Thr Ser Met Glu Leu 

565 

[0 115] 
<210> 26 
<211> 309 
<212> PRT 

<213> Escherichia coli 



<400> 26 

Met Ala Arg Tyr Asp Leu Val Asp Arg Leu Asn Thr Thr Phe Arg Gin 
I 5 10 15 

Met Glu Gin Glu Leu Ala lie Phe Ala Ala His Leu Glu Gin His Lys 
20 25 30 

Leu Leu Val Ala Arg Val Phe Ser Leu Pro Glu Val Lys Lys Glu Asp 
35 40 45 

Glu His Asn Pro Leu Asn Arg He Glu Val Lys Gin His Leu Gly Asn 

50 §5 §0 

Asp Ala Gin Ser Leu Ala Leu Arg His Phe Arg His Leu Phe lie Gin 

65 70 75 80 

4 6 ffiSEW 1 1-3079358 
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Gin Gin Ser Glu Asn Arg Ser Ser Lys Ala Ala Val Arg Leu Pro Gly 

85 90 95 

Val Leu Cys Tyr Gin Val Asp Asn Leu Ser Gin Ala Ala Leu Val Ser 
100 105 110 

His He Gin His He Asn Lys Leu Lys Thr Thr Phe Glu His He Val 

115 120 125 

Thr Val Glu Ser Glu Leu Pro Thr Ala Ala Arg Phe Giu Trp Val His 

130 135 140 

Arg His Leu Pro Gly Leu He Thr Leu Asn Ala Tyr Arg Thr Leu Thr 

145 150 155 160 

Val Leu His Asp Pro Ala Thr Leu Arg Phe Gly Trp Ala Asn Lys His 
165 170 175 

He He Lys Asn Leu His Arg Asp Glu Val Leu Ala Gin Leu Glu Lys 

180 185 190 

Ser Leu Lys Ser Pro Arg Ser Val Ala Pro Trp Thr Arg Glu Glu Trp 
195 200 205 

Gin Arg Lys Leu Glu Arg Glu Tyr Gin Asp He Ala Ala Leu Pro Gin 

210 215 220 

Asn Ala Lys Leu Lys lie Lys Arg Pro Val Lys Val Gin Pro lie Ala 

4 7 ffilE#^P 11-3079358 
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225 230 235 240 

Arg Val Trp Tyr Lys Gly Asp Gin Lys Gin Val Gin His Ala Cys Pro 

245 250 255 

Thr Pro Leu He Ala Leu lie Asn Arg Asp Asn Gly Ala Gly Val Pro 

260 265 270 

Asp Val Gly Glu Leu Leu Asn Tyr Asp Ala Asp Asn Val Gin His Arg 
275 280 285 

Tyr Lys Pro Gin Ala Gin Pro Leu Arg Leu lie He Pro Arg Leu His 

290 295 300 

Leu Tyr Val Ala Asp 

305 

[0 116] 
<210> 27 
<211> 1698 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (1)..(1698) 

<400> 27 

atg acg aaa ccg cgt tac aat gac gtg ttg ttt gat gat gat gac teg 48 
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Met Thr Lys Pro Arg Tyr Asn Asp Val Leu Phe Asp Asp Asp Asp Ser 
15 10 15 



gta cca tea gaa tea gtt acg agg aaa teg cag aga aga aag gca acg 96 
Val Pro Ser Glu Ser Val Thr Arg Lys Ser Gin Arg Arg Lys Ala Thr 

20 25 30 



tea cct ggg gaa tea aga gag tec tea aaa gat cgt eta ctg ata ctt 
Ser Pro Gly Glu Ser Arg Glu Ser Ser Lys Asp Arg Leu Leu He Leu 
35 40 45 



144 



ccc tct atg ggg gaa tea tat act gag tac gta gac tct tat ttg aac 192 

Pro Ser Met Gly Glu Ser Tyr Thr Glu Tyr Val Asp Ser Tyr Leu Asn 

50 55 60 

tta gaa tta ttg gaa agg gga gaa aga gaa aca cca ate ttt ctt gaa 240 

Leu Glu Leu Leu Glu Arg Gly Glu Arg Glu Thr Pro He Phe Leu Glu 

65 70 75 80 



tct ctg aca aga caa eta acg cag aaa ata tat gaa eta ata aaa aca 288 
Ser Leu Thr Arg Gin Leu Thr Gin Lys He Tyr Glu Leu lie Lys Thr 

85 90 95 



aaa tct tta act gca gat gec ttg caa caa ata agt gat aaa tac gat 336 
Lys Ser Leu Thr Ala Asp Ala Leu Gin Gin He Ser Asp Lys Tyr Asp 

100 105 110 



ggt gta gtg gca gaa aac aag ctg tta ttt ttg caa aga cag tat tat 384 
Gly Val Val Ala Glu Asn Lys Leu Leu Phe Leu Gin Arg Gin Tyr Tyr 
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115 



120 



125 



gtt gat gat gaa gga aat gtt aga gat ggc cga aat aat gat aaa ata 432 

Val Asp Asp Glu Gly Asn Val Arg Asp Gly Arg Asn Asn Asp Lys lie 

130 135 140 

tac tgt gag cca aag cat gta tac gac atg gtg atg gca aca cac ttg 480 

Tyr Cys Glu Pro Lys His Val Tyr Asp Met Val Met Ala Thr His Leu 

145 150 155 160 

atg aat aag cat ctt agg ggt aaa aca tta cat tec ttt tta ttt tct 528 

Met Asn Lys His Leu Arg Gly Lys Thr Leu His Ser Phe Leu Phe Ser 

165 170 175 

cat ttt gec aat att agt cat gec ate ate gat tgg gtc cag caa ttt 576 

His Phe Ala Asn He Ser His Ala lie He Asp Trp Val Gin Gin Phe 
180 185 190 

tgt tea aaa tgt aat aaa aag ggc aaa att aaa cca ttg aag gaa tat 624 

Cys Ser Lys Cys Asn Lys Lys Gly Lys He Lys Pro Leu Lys Glu Tyr 
195 200 205 

aaa cgt cct gac atg tac gat aaa eta eta cca atg gaa agg ata cat 672 

Lys Arg Pro Asp Met Tyr Asp Lys Leu Leu Pro Met Glu Arg He His 

210 215 220 



att gag gta ttc gaa ccc ttc aat gga gaa get att gag gga aaa tat 720 
He Glu Val Phe Glu Pro Phe Asn Gly Glu Ala lie Glu Gly Lys Tyr 

225 230 235 240 
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tct tat gtc ctt tta tgc cga gac tat cgc tct agt ttt atg tgg tta 768 

Ser Tyr Val Leu Leu Cys Arg Asp Tyr Arg Ser Ser Phe Met Trp Leu 
245 250 255 

tta cca ctt aag agt acc aaa ttc aaa cat ctt ate cca gtt gtt tec 816 

Leu Pro Leu Lys Ser Thr Lys Phe Lys His Leu lie Pro Val Val Ser 

260 265 270 

tea ctt ttt tta aca ttt get agg gtt cca att ttc gta aca tea age 864 

Ser Leu Phe Leu Thr Phe Ala Arg Val Pro He Phe Val Thr Ser Ser 

275 280 285 

act tta gat aaa gat gat ctt tat gat att tgt gaa gaa att gca tea 912 

Thr Leu Asp Lys Asp Asp Leu Tyr Asp lie Cys Glu Glu lie Ala Ser 

290 295 300 

aaa tac ggt etc cgt att ggc ttg ggt ttg aag agt tct gcg aga ttt 960 

Lys Tyr Gly Leu Arg He Gly Leu Gly Leu Lys Ser Ser Ala Arg Phe 

305 310 315 320 

cat act ggg ggt ata ctg tgc att cag tat get eta aat agt tat aag 1008 

His Thr Gly Gly lie Leu Cys He Gin Tyr Ala Leu Asn Ser Tyr Lys 

325 330 335 

aag gaa tgt eta gec gat tgg ggt aag tgc eta aga tat ggc cct tac 1056 

Lys Glu Cys Leu Ala Asp Trp Gly Lys Cys Leu Arg Tyr Gly Pro Tyr 

340 345 350 

5 1 ffifE#¥ 1 1-3079358 
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aga ttc aac cga agg aga aat aag aga acg aaa cgt aaa cct gtg caa 1104 
Arg Phe Asn Arg Arg Arg Asn Lys Arg Thr Lys Arg Lys Pro Val Gin 

355 360 365 

gta eta ctt agt gaa gtt cca ggt cac aat gec aag ttt gag act aag 1152 
Val Leu Leu Ser Glu Val Pro Gly His Asn Ala Lys phe Glu Thr Lys 

370 375 380 

aga gaa agg gtt ata gaa aac aca tat tec cgt aat atg ttc aag atg 1200 
Arg Glu Arg Val lie Glu Asn Thr Tyr Ser Arg Asn Met Phe Lys Met 

385 390 395 400 

gca ggt gga aaa ggt ctt ata tat ttg gaa gat gtc aat act ttt gec 1248 
Ala Gly Gly Lys Gly Leu lie Tyr Leu Glu Asp Val Asn Thr Phe Ala 
405 410 415 

ctt get aat gaa gcg gat aat age tgt aac aat aat gga att ctt cat 1296 
Leu Ala Asn Glu Ala Asp Asn Ser Cys Asn Asn Asn Gly He Leu His 
420 425 430 

aat aac aat ata gga aat gat aac ttt gaa gaa gaa gtg caa aaa caa 1344 
Asn Asn Asn He Gly Asn Asp Asn Phe Glu Glu Glu Val Gin Lys Gin 

435 440 445 

ttt gat eta act gaa aaa aac tat ate gat gag tat gat gat ttg gca 1392 

Phe Asp Leu Thr Glu Lys Asn Tyr lie Asp Glu Tyr Asp Asp Leu Ala 

450 455 460 

cat gat tct tea gag ggc gaa ttt gaa cct aat acc tta act ccc gaa 1440 

5 2 ffi!£4#¥ 11-3079358 
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His Asp Ser Ser Glu Gly Glu Phe Glu Pro Asn Thr Leu Thr Pro Glu 
465 470 475 480 

gaa aag cct cct cat aat gtc gat gag gac cga ata gag tec acc ggc 1488 
Glu Lys Pro Pro His Asn Val Asp Glu Asp Arg He Glu Ser Thr Gly 

485 490 495 

gtg gca gec cca atg cag gga aca gaa gag cct gaa aaa ggg gat caa 1536 
Val Ala Ala Pro Met Gin Gly Thr Glu Glu Pro Glu Lys Gly Asp Gin 

500 505 510 

aaa gaa agt gac ggt gca tea caa gta gat caa agt gtc gaa ata act 1584 
Lys Glu Ser Asp Gly Ala Ser Gin Val Asp Gin Ser Val Glu lie Thr 

515 520 525 

aga cca gaa act tec tac tat caa act ctg gaa teg ccg tea aca aaa 1632 
Arg Pro Glu Thr Ser Tyr Tyr Gin Thr Leu Glu Ser Pro Ser Thr Lys 

530 535 540 

cga cag aaa tta gac caa cag ggt aat gga gat caa aca aga gac ttt 1680 
Arg Gin Lys Leu Asp Gin Gin Gly Asn Gly Asp Gin Thr Arg Asp Phe 

545 550 555 560 

ggc aca tea atg gaa ttg 1698 
Gly Thr Ser Met Glu Leu 

565 

[0117] 
<210> 28 
<211> 927 
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<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1)..(927) 

<400> 28 

atg gcg cgt tac gat etc gta gac cga etc aac act acc ttt cgc cag 48 
Met Ala Arg Tyr Asp Leu Val Asp Arg Leu Asn Thr Thr Phe Arg Gin 
15 10 15 

atg gaa caa gag ctg get ata ttt gec get cat ctt gag caa cac aag 96 
Met Glu Gin Glu Leu Ala He Phe Ala Ala His Leu Glu Gin His Lys 
20 25 30 

eta ttg gtt gee cgc gtg ttc tct ttg ccg gag gta aaa aaa gag gat 144 
Leu Leu Val Ala Arg Val Phe Ser Leu Pro Glu Val Lys Lys Glu Asp 

35 40 45 

gag cat aat ccg ctt aat cgt att gag gta aaa caa cat etc ggc aac 192 
Glu His Asn Pro Leu Asn Arg lie Glu Val Lys Gin His Leu Gly Asn 

50 55 60 

gac gcg cag teg ctg gcg ttg cgt cat ttc cgc cat tta ttt att caa 240 
Asp Ala Gin Ser Leu Ala Leu Arg His Phe Arg His Leu Phe He Gin 

65 70 75 80 

caa cag tec gaa aat cgc age age aag gec get gtc cgt ctg cct ggc 288 

5 4 ffiSE#¥ 1 1-3079358 
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Gin Gin Ser Glu Asn Arg Ser Ser Lys Ala Ala Val Arg Leu Pro Gly 

85 90 95 

gtg ttg tgt tac cag gtc gat aac ctt teg caa gca gcg ttg gtc agt 336 

Val Leu Cys Tyr Gin Val Asp Asn Leu Ser Gin Ala Ala Leu Val Ser 
100 105 110 

cat att cag cac ate aat aaa etc aag ace acg ttc gag cat ate gtc 384 

His He Gin His He Asn Lys Leu Lys Thr Thr Phe Glu His He Val 

115 120 125 

acg gtt gaa tea gaa etc ccc ace gcg gca cgt ttt gaa tgg gtg cat 432 

Thr Val Glu Ser Glu Leu Pro Thr Ala Ala Arg Phe Glu Trp Val His 

130 135 140 

cgt cat ttg ccg ggg ctg ate acc ctt aat get tac cgc acg etc ace 480 

Arg His Leu Pro Gly Leu He Thr Leu Asn Ala Tyr Arg Thr Leu Thr 

145 150 155 160 

gtt ctg cac gac ccc gee act tta cgc ttt ggt tgg get aat aaa cat 528 

Val Leu His Asp Pro Ala Thr Leu Arg Phe Gly Trp Ala Asn Lys His 
165 170 175 

ate att aag aat tta cat cgt gat gaa gtc ctg gca cag ctg gaa aaa 576 

He He Lys Asn Leu His Arg Asp Glu Val Leu Ala Gin Leu Glu Lys 

180 185 190 



age ctg aaa tea cca cgc agt gtc gca ccg tgg acg cgc gag gag tgg 624 
Ser Leu Lys Ser Pro Arg Ser Val Ala Pro Trp Thr Arg Glu Glu Trp 
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195 



200 



205 



caa aga aaa ctg gag cga gag tat cag gat ate get gee ctg cca cag 672 
Gin Arg Lys Leu Glu Arg Glu Tyr Gin Asp He Ala Ala Leu Pro Gin 
210 215 220 

aac gcg aag tta aaa ate aaa cgt ccg gtg aag gtg cag ccg att gee 720 
Asn Ala Lys Leu Lys He Lys Arg Pro Val Lys Val Gin Pro He Ala 

225 230 235 240 

cgc gtc tgg tac aaa gga gat caa aaa caa gtc caa cac gec tgc cct 768 
Arg Val Trp Tyr Lys Gly Asp Gin Lys Gin Val Gin His Ala Cys Pro 

245 250 255 

aca cca ctg att gca ctg att aat egg gat aat ggc gcg ggc gtg ccg 816 
Thr Pro Leu He Ala Leu He Asn Arg Asp Asn Gly Ala Gly Val Pro 

260 265 270 

gac gtt ggt gag ttg tta aat tac gat gec gac aat gtg cag cac cgt 864 
Asp Val Gly Glu Leu Leu Asn Tyr Asp Ala Asp Asn Val Gin His Arg 

275 280 285 

tat aaa cct cag gcg cag ccg ctt cgt ttg ate att cca egg ctg cac 912 
Tyr Lys Pro Gin Ala Gin Pro Leu Arg Leu He lie Pro Arg Leu His 

290 295 300 



ctg tat gtt gca gat 927 
Leu Tyr Val Ala Asp 

305 
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[01] tt, &M (S. cerevisiae ) {C^^SrRNAa:^©^ »J ML=L—y b 

*^^tt35S, 5S©#rRNAit^CDfea£;£|&j£^U ^©tf>© fi ^^tt35S 
rRNA© ^ □ -fe £/ > ^ (c -gj#r £ ft S mifz. * — 9— DR« & * . 
NTS1, NTS2 : — OCD#e¥X^-^-fI^c 
ARS: g#g§JBS#I 
I -element : HOTlGDI-element 
E-element : HOTl©E-e lenient 
Enhencer : 35S rRMlg^OD 31 >•**" — 
RFB : RFB3S& 

fi^E9# : mMMl (2) T'j^lftPCR^MTfcofcl^C, *t*iS-&fc^5fi$:^4x 

[02] «, ^^^:DNA©rRNA^^^Co^^T©■!^-y i >^□^ h»*fS:^-r0 
U-> 1 &NOY408-la#U U- >2~4 &N0Y408-la$;/pN0Y117 
ft44, 80, 116t£fS) . l/->5liNOY408-laf#c, U- >6~8iiN0Y408-laf **/pN 
0Y117 (^^^44, 80, 116mf^) . l^-^9~llttNOY408-laft*/pNOY117, YE 
placl95 (^*l^*l44, 80, ll61fifS) , V- >12~14«NOY408-laf^/ P NOY117, 
YEp-FOBl (■Ztl^tlM^ 80, ll61M:fS) , 1/- >15{±NOY408i^, l/->16liNOY4 

^PPCDrDNAlirRNAit^, MCM2teMCM2iHg^-©./t> KO&efca^o 
[0 3] li, gSfe#:DNAS:i»M{CLferRNAil^©^©PCR©^$:^t-HT' 

a&, j^lftPCRSC/g^fe^MDNA pUC-Comp©^ Sr^-TST'^-S. 

SttWfe T©-*>Ktt»^ffiDNAK:W*S*»M4&&a**-. U->©_h©?& 

^aiinx.fej^-^fflDNA©4it, #¥*©*©ife^i±tmstife^a5DNA©*jti?fe 
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»J, MCM2i;PPRlW:10~ 4 >{g, 5ShNTSttlO~ 6 tebfc$titT'*fabT&-5. 

c}£. $^rlfoPCR©3£5l:£«>fc. =g-«^lCfel-j-SrRNA»e^CD=ifcf-Si$:^-ry^ 

a : 1 , 2 ttNOY408-af*fc (^4x^*144. 1161ftft) , V- y 3 ~ 5 &NOY40 

8-af/pN0Y117 (-£41 ^4x44. 80, 116t&-f^) „ ls-y 6 , 7 &NOY408-a$fc (^4X 
^4x44. llB-ffi-R;) . ls-y 8~10liNOY408-a#i/pNOY117 (^4x€4x44. 80. 11 
61ttft) , L/->lHiNOY408»©^T'fe-&„ 

b : l/-yi : NOY408-af$j/pNOY117$Sfc. I/- > 2 ~4 »NOY408-af/pN0Y117, 
YEplacl95 (-£4x-f4x44. 80. 1161B:^) . U~ y 5 ~ 7 iiNOY408-af^/pNOY117 
, YEp-FOBl (-£4x^4x44. 80. 116^) . Is- >8{iNOY408^©^lf 
c : 1-3 ttN0Y408-2afiffi (-?-*l-?*U4. 80. H61£fS) , l/->4-6tiN 

0Y408-2a« (^4x^4x44. 80. 116t&ft) fcatf. 

[0 6] «. S£fe#DNA© 2^^S^,ac»^©^if yj\-i zfV #>f if-t/a > 

a l±N0Y408-la^. b »N0Y408-af C«NOY408-af^/YEp-FOBl©^*T*fe-& 

o 



ffifE#¥ 11-3079358 



10 — 292697 




NTS PPR1 MCM2 5S 

EcoRI Sad Kpnl Aval Sail 

t!c. Kpn. P Ava. BamH< 1^ 

Sail Hindlll 



NOY408 NOY408-1b NOY408-1a NOY408-1af 

3 7 10 ^1^5 T^^S 

HBHl0.2 HCHlO.O 



MCM2 [^^^g13.5 ^ (— _ 

3 7 10 3 ;7 10 7 10 15 7 10 15 

PPR1 M|R§12.2 ^^^^ 

5 10 15 ^1^5 ^^^m 

HBP 210 BBBB 19 - 5 HEl 8 ' 5 BEH 4 6 

10 15 20 10 15 20 ^^^0^ . 2 4 5 

NTS ^HBS18.8 ^^■BI17.6 



EES 10 - 2 BBS 

71<M5 7 
^12.3 QQ£Ql0.1 Q 

fi fl 10 2 

B 



10.1 






4.5 



< 



160- 


T 








140- 


























120- 














100- 








•Vx : i*i*x"*f 






80- 
















60- 
















40- 




















20- 




















n 








x*x*x"x- 













t 

8> 



8>' rS>' 
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[04] 

a b 




ISO 



1ft ft « ft 

[05] 



3 
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a 

123456789 10 11 



2.7 — , 
2.35 -| 

t 

1.8 — 

1.66- 
1.37 — 

1.05 — 
(Mb) 

b 



ft 




1 23 45 678 



2.7 — 
2.35 — 




1.8 — 

1.66 —J 

137- # £ 

1.05 — 
(Mb) I 



ilt 



1 2 3 4 5 6 



2.7 - a 

2.35 — 



1.8 -i 
1.66 -H 
1.37 — 

1.05 -j 





ii 
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[06] 

a b c 




NOY408-1a NOY408-1af NOY408-1af 

(YEp- FOB/) 



5 
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598142003 

ftftlJRH** * 2 0-4 

000001029 

100106574 

JMCfP^-ftHK^Wl TB 6 
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[000001029] 



l. SHMUiB 

ft m 
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*M^BBK*¥Hr 1 T S 6 # 1 



1 



ffiSE^^P 11-3079358 




10 — 292697 



m m a 



M&i^r-^r [598142003) 
1. 3EM*tnH 1 9 9 8^10^150 

& #f ^mm^^m«jm^2 0-4 
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